The management and results of treatment in 181 children with coarctation of the aorta are presented. In this series, 79 per cent of the patients presented in the first year of life and 55 per cent presented as neonates. One hundred and fifty patients were operated on, with a total surgical mortality of 21 per cent. Only one surgical death occwured in those operated on after 3 months of age. The higher mortality in young infants is closely related to associated cardiac anomalies and to the frequency of aortic and isthmal hypoplasia. Our findings suggest that neonates presenting with heart failure and coarctation should be operated on early, as the surgical mortality under 6 weeks is 45 per cent, whereas there is an 86 per cent mortality in neonates who were not operated on. Analysis offollow-up indicates that when operation can be performed electively the optimal periodfor surgical treatment is between 6 months and 1 year of age. If operation is performed after this age, there may be persistent systemic hypertension despite relief of aortic obstruction.
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Coarctation of the aorta is one of the commonest by either cardiac catheterization and angiocardiography, congenital cardiovascular anomalies in infancy and surgery, or necropsy Their ages ranged from 1 day to 14 childhood (Keith, Rowe, and Vlad, 1967) . It is a years, with a male:female ratio in the whole series of common cause of early heart failure (Rowe and 1-7:1. When coarctation was consideied as an isolated Mehrizi 198an asthifh osre condition this ratio was 2-6:1. In contrast, coarctation with associated cardiac anomalies gave a male:female cardiac anomaly in one series of 500 infants under-ratio of 1 1:1.
going cardiac surgery in the first year of life (Cooley During this period two patients have been seen in and Hallman, 1964) . However, the optimal time for whom coarctation was associated with right aortic arch; operation is by no means established. When con-these have been reported separately (Honey et al., 1975) gestive heart failure is a complicating factor during and are not included in this series. infancy it can be argued that immediate relief of the obstruction is a necessity. In the absence of heart failure the decision regarding timing of surgery is Clinical presentation more difficult, since resection in infancy poses con-The mode of presentation in four age groups is siderable technical problems, and it is known that shown in Table 1 . some patients may develop recurrent coarctation. In order to provide data pertinent to this problem we have reviewed the results of management of 181 Associated anomalies infants and children with coarctation seen at the Brompton Hospital in the 7-year period between Associated cardiac anomalies, which profoundly January 1967 and December 1973. influence mode of presentation, were commoner in the younger infants ( Clinical recognition of coarctation depended upon 9 months, and three after 1 year. Three patients had the finding of absent or decreased femoral pulses in no operation because the gradient between brachial all cases. A difference in systolic blood pressure and femoral systolic pressures was small, barely measurements between upper and lower limbs of exceeding that found in the normal neonate (de greater than 30 mmHg (4.0 kPa) was taken as con- Swiet et al., 1974) . Operations were performed on firmatory evidence of the diagnosis. Over the past 38 of 44 neonates presenting between 1 week and two years blood pressure measurements have been 4 weeks of age, 25 before 6 weeks, 10 before a year, recorded using a Doppler shift technique which has and 3 after this time. Six patients in this group died been shown to give accurate and reproducible before operation could be carried out. Of the 44 results (Elseed, Shinebourne and Joseph, 1973) . infants who were seen between 4 weeks and 1 year, Pressure differences of up to 30 mmHg (4 0 kPa) 21 were operated upon before and 17 after 1 year; between the upper and lower limbs are commonly 6 patients were not operated upon because of minor found in the normal neonate (de Swiet, Peto, and coarctation. In the 38 children who were older than Shinebourne, 1974) , and hence have been disre-1 year at presentation, 24 were operated upon within garded. In the majority of instances cardiac 1 year of referral and lOin the subsequent years; the catheterization and angiography were performed. age at operation ranged from 2 to 16 years. Four
In broad terms the angiographic appearances patients were not operated upon as the coarctation showed the obstruction to be either a discrete was mild. Fig. 1 relates surgical mortality to age juxtaductal coarctation or more widespread aortic at the time of operation. and isthmal hypoplasia (Rudolph, Heymann, and Spitznas, 1972; Shinebourne and Elseed, 1974 ; Complications of surgery Elseed, Shinebourne, and Paneth, 1974) . While it is Operations were performed on 150 (82%) of the 181 realized that these different types are probably patients. Of these, 27 (18%) died within 48 hours of Fig. 3) , with a mean of 2-7 years.
operation. Note that of deaths under 48 hours in Many of our patients had been referred from other group between 6 weeks and 1 year, only one patient countries, or other centres, thus accounting for the died over age of 3 months.
proportionately small number of patients with longterm follow-up data. operation. There were five deaths after 48 hours.
In Fig. 2 sure was found. When we critically analyse those of our patients Thus far, six patients have required reoperation, referred as infants, that is between the ages of 1 five having had their first resection performed dur-month and 1 year, we find that only 18 of 44 ing the first 6 weeks of life. The remaining patient presented with heart failure. This lower proportion had her first resection at 6 years of age. The age at compared with neonates undoubtedly reflects a reoperation ranged from 3 weeks to 9 years, and smaller number of patients with aortic isthmal there was no mortality. hypoplasia secondary to intracardiac anomalies. As would be expected in a group of patients with larger indicate the best time for operation to be in the hearts and requiring less complicated operations, second half of the first year of life. As a corollary to the operative mortality was also considerably re-this, we would also suggest that it is important to duced (12%) when operations were performed diagnose coarctation of the aorta within the first between 6 weeks and 1 year of age. Furthermore year of life, since delay in operation may result in these operative deaths all occurred in patients the development of persisting systemic hyperbelow the age of 3 months. Twenty-two of the tension. patients were followed up postoperatively and seven had residual hypertension. As with the neonatal We thank all our colleagues at the Brompton Hospital group, the patter of hypertension was for the who have assisted in the diagnosis and care of our upper limb pressure to be higher than that in the patients. We are particularly indebted to Dr. Honey, M., Lincoln, J. C. R., Osborne, M. P., and de Bono, their patients operated on over the age of 1 year had D. P. (1975) . Coarctation of aorta with right aortic arch.
residual hypertension, and half ofthese had pressure Report of surgical correction in 2 cases: one with associated differentials between the limbs. Our findings are anomalous origin of left circumflex coronary artery from clearly at variance with these figures, but it must be the right pulmonary artery. British Heart J'ournal, 37, 937. and childhood. 
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